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(54) LINK MANAGER AND METHOD FOR MANAGING LINK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a comfortable connection environment for the 
user of a mobile host by selecting a link conforming to the requirements of a user or 
an application automatically from a plurality of types of link mounted on the mobile 
host. 

SOLUTION: The link manager comprises means 20 for detecting mounted linksmeans 
21 for defining a plurality of link indexes indicating the characteristics of a detected 
link and managing data corresponding to each link index on a tableand means 22 for 
selecting a link index conforming to given conditions. 



CLAIMS 



[Claim(s)] 

[Claim 1]A detection means to detect a link carriedand a management tool which 
defines two or more link indices which show said detected characteristic of a linkand 
manages data corresponding to said each link index on a tableA link manager having a 
selecting means which chooses a link which has a link index which suits given 
conditions. 

[Claim 2]The link manager according to claim 1 wherein said management tool creates 
a record which comprises data corresponding to said each link index for every link in 



said table. 

[Claim 3]When the new link which does not correspond to said record is detectedsaid 
management tool creates a record corresponding to said new linkand records data 
corresponding to a link index of the link concerned. 

The link manager according to claim 2 characterized by deleting the record concerned 
on the other hand when a link corresponding to said record is not detected. 

[Claim 4]A link index ranking addition means which adds ranking to said each link 
index based on predetermined preferenceHave a data ranking addition means which 
adds ranking to data corresponding to said each link indexand said selecting 
meansThe link manager according to any one of claims 1 to 3 when said 
predetermined preference is givenwherein said added ranking chooses a link 
corresponding to a record which has the highest data in a link index that said ranking 
is the highest. 

[Claim 5]The link manager according to claim 4 when said selecting means exists 
[ two or more records which have data with said added highest ranking ]wherein it 
chooses a link corresponding to a record which has data with said added highest 
ranking in a link index that ranking is highnext 
[Claim 6]A link controlling method comprising: 
A detecting step which detects a link carried. 

A management step which defines two or more link indices which show the 
characteristic of said detected linkand manages data corresponding to said each link 
index on a table. 

A selection step which chooses a link which has a link index which suits given 
conditions. 

[Claim 7]The link controlling method according to claim 6 containing a step which 
creates a record which comprises data corresponding to said each link index for every 
link in said table. 

[Claim 8]When the new link which does not correspond to said record is detectedThe 
link controlling method according to claim 7 by which a step which deletes the record 
concerned being included when a link corresponding to said record is not 
detectedwhile creating a record corresponding to said new link and recording data 
corresponding to a link index of the link concerned. 

[Claim 9]The link controlling method according to any one of claims 6 to 8 choosing a 
link characterized by comprising the following corresponding to a record. 
A step which adds ranking to said each link index based on predetermined preference. 
Data in a link index that said ranking is the highest in which said added ranking is the 
highest when said predetermined preference is given to data corresponding to said 
each link index by said selection step including a step which adds ranking. 



[Claim 10]When two or more records which have data with said added highest ranking 
in said selection step existNextthe link controlling method according to claim 
9wherein said added ranking chooses a link corresponding to a record which has the 
highest data in a link index that ranking is high. 

[Claim 1 1 processing characterized by comprising the following which detects a link 
carriedprocessing which defines two or more link indices which show said detected 
characteristic of a linkand manages data corresponding to said each link index on a 
tableand said table. 

Processing which creates a record which comprises data corresponding to said each 
link index for every link. 

Processing which adds ranking to said each link index based on predetermined 
preference. 

Processing which adds ranking to data corresponding to said each link index. 

Data in a link index that said ranking is the highest in which said added ranking is the 

highest when said predetermined preference is given. 

[Claim 12]The program according to claim 11 in which said added ranking includes 
next processing which chooses a link corresponding to a record which has the highest 
data in a link index that ranking is high when two or more records which have data 
with said added highest ranking exist. 

[Claim 1 3]When the new link which does not correspond to said record is detecteda 
record corresponding to said new link is createdand data corresponding to a link index 
of the link concerned is recorded. 

The program according to claim 1 1 or 12including processing which deletes the record 
concerned on the other hand when a link corresponding to said record is not detected. 

[Claim 14]The program according to any one of claims 1 1 to 13 is recordedand it is a 
recording medium in which reading [ computer ] is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the link manager who manages two or 

more kinds of links which a move host carriesand a link controlling method. 

[0002] 

[Description of the Prior Art]Recentlyregardless of radio and a cablethe various 
channels (henceforth a "link") corresponding to IP (Internet Protocol) appear one 
after anotherand can use now in various environments. For this reasonthe host who 
movesi.e.a move hostcould move using IP mobility protocolssuch as Mobile 



IPcontinuing communication from a link to a link. By programmable-ization of the 
interfacing unit by the miniaturization of the interface [ **** / that two or more kinds 
of links are available at one place ] (contact with a link) of these linkslow power 
consumptionsoftware radioetc. A single move host can carry now two or more kinds 
of links simultaneously. 
[0003] 

[Problem(s) to be Solved by the Invention]Howeverin the above-mentioned 
conventional technologya user judges the use propriety of a linkand since it is 
necessary to choose the link used with hand controlthere is a problem that it is very 
troublesome for a user. For examplecommunication by cellular system is started 
outdoorsand when moving indoors as it is and connecting it with Ethernetit is 
necessary to change a link from cellular system to Ethernet manually. 
[0004]This invention is made in view of such a situationand is a thing. 
The purpose is to choose automatically the link which suits the conditions which a 
user and application require from two or more kinds of links which ** carriesand to 
provide comfortable connection environment to a move host's user. 

[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purposea link 
manager concerning this inventionTwo or more link indices of indicating the 
characteristic of a detected link to be a detection means to detect a link carried are 
defmedand composition provided with a management tool which manages data 
corresponding to each link index on a tableand a selecting means which chooses a link 
which has a link index which suits given conditions is taken. 
[0006]A management tool may take composition which creates a record which 
comprises data corresponding to each link index for every link in a table. 
[0007]When the new link with which a management tool does not correspond to a 
record is detectedWhile creating a record corresponding to a new link and recording 
data corresponding to a link index of the link concernedwhen a link corresponding to a 
record is not detectedcomposition which deletes the record concerned may be taken. 
[0008]A link index ranking addition means which adds ranking to each link index based 
on predetermined preferencelt has a data ranking addition means which adds ranking 
to data corresponding to each link indexand in a link index that ranking is the highesta 
selecting means may take composition as which added ranking chooses a link 
corresponding to a record which has the highest datawhen predetermined preference 
is given. 

[0009]A selecting means may take composition as which added ranking chooses next 
a link corresponding to a record which has the highest data in a link index that ranking 
is highwhen two or more records which have data with the added highest ranking exist. 
[001 0]A detecting step which detects a link by which a link controlling method 
concerning this invention is carriedTwo or more link indices which show the 



characteristic of a detected link are definedand composition containing a management 
step which manages data corresponding to each link index on a tableand a selection 
step which chooses a link which has a link index which suits given conditions is taken. 
[001 1]In a tablecomposition containing a step which creates a record which 
comprises data corresponding to each link index for every link may be taken. 
[0012]When the new link which does not correspond to a record is detectedWhile 
creating a record corresponding to a new link and recording data corresponding to a 
link index of the link concernedwhen a link corresponding to a record is not 
detectedcomposition containing a step which deletes the record concerned may be 
taken. 

[0013]Including a step which adds ranking to each link index based on predetermined 
preferenceand a step which adds ranking to data corresponding to each link indexin a 
selection step. When predetermined preference is givenin a link index that ranking is 
the highestadded ranking may take composition which chooses a link corresponding to 
a record which has the highest data. 

[0014]When two or more records which have data with the added highest ranking in a 
selection step existranking added in a link index that ranking is high may take next 
composition which chooses a link corresponding to a record which has the highest 
data. 

[0015]In processing which a program concerning this invention defines two or more 
link indices of indicating the characteristic of a detected link to be the processing 
which detects a link carriedand manages data corresponding to each link index on a 
tableand a tableProcessing which creates a record which comprises data 
corresponding to each link index for every linkln [ when predetermined preference is 
given with processing which adds ranking to each link index based on predetermined 
preferenceand processing which adds ranking to data corresponding to each link 
index ] a link index that ranking is the highestAdded ranking takes composition which 
performs processing which chooses a link corresponding to a record which has the 
highest data. 

[0016]When two or more records which have data with the added highest ranking 
existranking added in a link index that ranking is high may take next composition 
including processing which chooses a link corresponding to a record which has the 
highest data. 

[0017]When the new link which does not correspond to a record is detectedWhile 
creating a record corresponding to a new link and recording data corresponding to a 
link index of the link concernedwhen a link corresponding to a record is not 
detectedcomposition including processing which deletes the record concerned may be 
taken. 

[0018]The program according to any one of claims 11 to 13 is recordedand a 
recording medium concerning this invention takes composition which can be read by 
computer. 



[0019]Thusaccording to this inventionsince a link which suits conditions which a user 
and application require is automatically chosen from two or more various links which a 
move host carriesit becomes possible to provide comfortable connection environment 
to a move host's user. 
[0020] 

[Embodiment of the Invention] Drawing 1 is a figure showing a link managers 
positioning in the protocol stack which a move host has. Drawing 2 is a block diagram 
showing the link manager's 1 outline composition. As shown in drawing 1t he link 
manager 1 is located between the link group (link^linkj and the IP mobility protocol 2 
which the move host carries. The link manager 1 provides the IP mobility protocol 2 
only with the link which suits the requirements specified by a user or application 
mostmanaging the state of each link. 

[0021] As shown in drawing 2t he link manager 1 has the following. 

A detection means 20 to detect the link group (link t -link m ) carried. 

The management tool 21 which defines two or more link indices which show the 

characteristic of the link detected by the detection means 20and manages the data 

corresponding to each link index on a table. 

The selecting means 22 which chooses the link which has a link index which suits the 

given requirementsand provides the selected link to the IP mobility protocol 2. 

It has the link index ranking addition means 23 which adds ranking to each link index 

based on predetermined preferenceand the data ranking addition means 24 which 

adds ranking to the data corresponding to each link index. 

[0022]the drawing 1 **** — the IP mobility protocol 2 will perform the mobility 

management for continuing communicationif the link (link^ which was being used till 

then is no longer provided by the link manager 1 and a change is provided with a new 

link (link 2 ). 

[0023]The mobility management which the IP mobility protocol 2 performs is 
performed as follows. For exampleif a new link is provided from the link manager 1 as 
an IP mobility protocol when Mobile IPv6 (Internet Protocol version6) is being 
usedAfter obtaining a restorative address (Care-of Address) from the linkit is Binding 
Update about correspondence with the home address and a restorative address. It 
includes in a packet and transmits to a home agent or a partner host. Herethe home 
address is an address independent of a linkand is used by the transport protocol 3 
(Transport Protocols) and the application 4 among drawing 1 . There are TCPUDPetc. 
in the transport protocol 3for example. On the other handa restorative address is an 
address depending on a linkand it is used in order to transmit to the link which is 
using the packet addressed to the home address now. Mobile IPv6 continues 
communication between a move host and a partner host by repeating such mobility 
managementwhenever the link which the link manager 1 provides replaces. 
[0024] Drawing 3 is a figure showing the typical link index (link metric) used when the 
link manager 1 manages a link. This link index is an index which shows various kinds of 



characteristics of a linkfor exampleeach index is defined as shown in drawing 2 . 
technology standard (technical standards) is a link index which shows the technical 
standards on which the link is based. These technical standards are defined by 
various standardization organizationsfor examplethere are IMT- 
2000IEEE802.11IEEE802.3zBluetoothetc. cost (cost) is a link index which shows the 
expense which starts in order to use a link. Expense is determined by a fee collection 
system and the fee per accounting unit. There are free (no charge)flatrate billing 
(fixed charge system)time-based billing (time fee collection system)usage-based 
billing (measured rate system)etc. in a fee collection system, link type (linked type) is 
a link index which shows whether a link is wired link (cable link) or it is wireless link 
(radio link), tolerable speed (allowable movement speed) is a link index which shows 
the allowable movement speed of the move host who can use a link. QoS support 
(QoS support) is a link index which shows whether the QoS packet transmission in a 
link level is supported, encryption support (code support) is a link index which shows 
whether the packet encryption by a link level is supported, power consumption (power 
consumption) is a link index which shows the power consumption of the interfacing 
unit of a link, sleep modesupport (low-power-consumption mode support) is a link 
index which shows whether low-power-consumption operation can be carried 
outwhen the link has not transmitted and received the packet. The intermittent 
reception operation which operates a receiver intermittently in a radio link as an 
example of low-power-consumption operation is mentioned. 

[0025]Users of enabled/disabled (use propriety) are being usable (enabled) and that 
whether it carrying out and use are improper (disabled) and a link index which shows 
whether it carries out about a link compulsorily. connectivity (connectivity) is a link 
index which shows whether a link is connectable. throughput (throughput) is a link 
index which shows the measured value of the throughput of a link, packet loss rate 
(packet disappearance rate) is a link index which shows the measured value of the 
rate to which a packet disappears, latency (transit delay) is a link index which shows 
the measured value of the packet transmission delay in a link. 
[0026]These link indices are classified into the index of regularity (constant)and a 
variable (variable) index. Although the index in technical standardscosta linked 
typeallowable movement speeda QoS supporta code supportpower consumptionand 
low-power-consumption mode is constantthe index of use proprietyconnectivitya 
throughputa packet disappearance rateand a transit delay is variable. Since a fixed 
link index can be determined as a meaningthe link manager 1 does not need to 
supervise these link indices. Howeversince a variable link index may change with the 
passage of timethe link manager 1 needs to supervise these link indices. 
[0027]Thussince the link index is variousit is dramatically troublesome that a user and 
application specify a link index separately according to requirements. Soin order to 
make specification of a link index easywhen the link manager 1 determines the 
superiority or inferiority of a linkthe priority of the link index with which to give 



priority was desired is patternizedand it defines by this embodiment as the preference 
(preference). 

[0O28] Drawing 4 is a figure showing the example of preference, cost (cost priority 
preference) is the preference for choosing a link so that cost may be minimized as 
much as possible, quality (transmission-quality priority preference) is the preference 
for choosing a link so that the transmission quality may be maximized as much as 
possible, security (security priority preference) is the preference for choosing a link 
so that security can be secured, communication time (hour corresponding priority 
preference) is the preference for choosing a link so that communication can be 
continued as much as possible for a long time. 

[0029]Nextthe link manager's 1 operation constituted as mentioned above is explained. 
Drawing 5 is a flow chart which shows the link manager's 1 operation. Firstthe link 
manager 1 performs link detection (link detection processing) (Step S1). This link 
detection processing is processing which detects what kind of link is carried in the 
move host. By this link detection processingit is judged whether a new link was 
carried or the link which was being used is no longer carried. 

[0030] Drawing 6 is a figure showing the link management table used by link detection 
processing. The link management table comprises two or more records corresponding 
to each link. The data corresponding to the link index of one link in one record is 
recorded. 

[0031]When the link which does not correspond to the record of such a link 
management table is detectedit judges that a new link was carried in the move host 
(Step S2)and record addition (record adding processing) is performed (Step S3). This 
record adding processing is processing which adds a new record to a link management 
tableand records the link index of a link. Since a variable link index is not obtained at 
this timeonly a fixed link index is recorded. A fixed link index is obtained by the 
method of which a user notifies the link manager 1 manuallythe method of notifying 
automatically [ when the interface of a link is attached ]etc. 

[0032]On the other handwhen the link which exists as a record of a link management 
table is not detectedit judges that the link was removed (step S4) and record deletion 
(record deletion) is performed (Step S5). This record deletion is processing which 
deletes a record applicable from a link management table. 

[0033]Nextthe link manager 1 performs variable link metricsmonitor (variable link index 
monitoring process) (Step S6). A variable link index monitoring process is processing 
which supervises the strange good link index recorded on the link management table. 
As for variable link indices other than the "use propriety" which is an index set up by 
the usera state changes with a move host's movements etc. About connection 
proprietyit may be obtained from the interfacing unit of a linkor may not be obtained. 
When not obtainedconnection propriety is detected using the Router advertisement 
packet for advertising the whereabouts of the router of IPv6 to a move hostfor 
example. A Router advertisement packetSince it is periodically transmitted to a move 



host from a routera link can be connected when a Router advertisement packet can 
be received periodicallyWhen it becomes impossible to receive a Router 
advertisement packetrt can judge [ that a link cannot connect and ]. 
[0034]About a throughputa packet disappearance rateand a transit delayit may be 
obtained from the interfacing unit of a linkor may not be obtainedeither. When not 
obtainedit measures using the Router advertisement packet of IPv6for example. A 
throughput is obtained from a following formula using the transmission time Ts of 
Router advertisement packet length L and the Router advertisement packet in a 
routerand the receipt time Tr of the Routeradvertisement packet in a move host. 
[0035] 
[Equation 1] 

A packet disappearance rate is obtained from a following formula using the greatest 
sequence number S max that severalP of the Routeradvertisement packet which 
receivedand the Router advertisement packet which received containand the 
minimum sequence number S min . 
[0036] 
[Equation 2] 

A transit delay is obtained from a following formula by receiving a Router 
advertisement packet including transmission time in a router. 
[0037] 
[Equation 3] 

Equalizing is also possible when change of a throughputa packet disappearance 
rateand a transit delay is big. 

[0038]Nextthe link manager 1 judges whether the variable link index had change (Step 
S7). A judgment is performed by comparing the result depended on the above- 
mentioned surveillance with the thing currently recorded on the link management 
table. When the link index is changedvariable link metric update (link index update 
process) is performed (Step S8). This link index update process is processing which 
records a new variable link index on the record in which a link management table 
corresponds. 

[0039]Nextthe link manager 1 performs link selection (link selection process) (step 
S9). A link selection process is processing which chooses the link which suited the 
preference specified by a user or application most. In this processingthe link manager 
1 provides IP mobility management (IP mobility protocol) of a higher rank only with 
the newly selected linkand it shifts to the link detection processing in Step SI. 



[0040] Drawing 7 is a flow chart of a link selection process in step S9 of drawing 6 . 
The link manager 1 rearranges most all the records in a link management table shown 
in drawing 6 by using a high link index of a priority as a key in drawing 4 . That 
ismostpaying attention to a high link index of a prioritythis is set to n= 1 (step 
STDand all the records are chosen (step ST2). Hereranking which shows superiority 
or inferiority is added to data corresponding to each link index. Drawing 8 is a figure 
showing a priority of data corresponding to each link index. For exampleto data 
corresponding to a link index "cost"a priority of free is the highestand a priority of 
time-besed is the lowest to it. A record selected by step ST2 is rearranged based on 
a priority added to these data (step ST3). Nextit judges whether a record which has 
data with the highest priority was set to one (step ST4)and the link will be chosen if it 
is one (step ST5). 

[0041 ]On the other handwhen the number of records which have data with the 
highest priority is not one in step ST4It is judged whether paying attention to a link 
index that 2nd a priority is the highest (step ST6)a value of n+1 became the ranking 
of a link index of the minimum ranking by making this into n=n+1 (step ST7) (step 
ST8). In this stagesince a priority is still the 2nd placeit shifts to step ST3 and a 
record is rearranged according to ranking added to data corresponding to that of a 
link index of the 2nd place (step ST4). 

[0042]It carries out until rearrangement which became one record which has data 
with the highest priority about this operationor used a link index of the minimum 
ranking as a key is completed. When choosing a link corresponding to a record which 
is in the top when rearrangement which used a link index of the minimum ranking as a 
key is completed (step ST5) and not having reached the minimum ranking yetit shifts 
to step ST3. At drawing 4 since the minimum ranking is the 1 2th placeby step ST8it 
will be judged whether rearrangement which used the 12th link index as a key was 
completed. 

[0043]Although this embodiment explained operation when a user and application 
specify one preference as a link managerAs for this inventionit is also possible for it 
not to be limited to thisbut for application to specify two or more preferencesand for 
a link manager to provide two or more links which suited two or more preferences. 
Since application may have different requirements for every applicationssuch as the 
transmission qualityit is effective to specify different preference for every application. 
[0044]In this embodimentalthough a user and application specify preferencean IP 
mobility protocol may specify. Since an IP mobility protocol may have some control 
modes and a different control procedure may be performedrequirements over a link 
may be changed for every control mode. In this caseit is effective to specify 
preference from which an IP mobility protocol differs whenever operational mode 
changes as a link manager. 

[0045]For examplean IP mobility protocol will change a packet from control mode 
which can transmit and receive a packet continuously to control mode which can be 



transmitted and received intermittentlyif it detects that transmission and reception of 
a packet are not performed fixed time. The former is called an active mode and the 
latter is called a sleep mode. On the other handan IP mobility protocol will change 
control mode to an active modeif it will be necessary to transmit and receive a packet 
continuously when control mode is a sleep mode. 

[0046]It is required for a link manager that an IP mobility protocol should give priority 
to and choose a link with effective sleep mode support when control mode is changed 
from an active mode to a sleep mode. A link manager chooses a link with effective 
sleep mode support according to this demand. The link with effective sleep 
modesupport can reduce power consumption by making operation of a receiver 
intermittent 

[0047]Although this embodiment showed how a user and application choose 
preference decided beforehanda user and application may set up ranking of a 
comparison priority of a link index arbitrarily. 

[0048]Although only one most outstanding link is chosen and being provided for an IP 
mobility protocol in this embodimenttwo or more links of a predetermined number may 
be chosenand it may provide for an IP mobility protocol. In such a caseit becomes 
possible raising transmission success percentage of a packet by reproducing the 
same packetand transmitting and receiving by two or more linksand by transmitting 
and receiving a different packet by two or more links to raise a throughput of an IP 
mobility protocol. 

[0049]Although this embodiment showed operation when one kind of one link is 
carried in a move hostit can applyalso when a move host carries two or more links of 
the same kind. For examplewhen a move host can treat simultaneously two or more 
links which a base station of in-zone state and the circumference provides in a 
cellular communications systemthe link manager can choose a link of optimal base 
station based on preference. 
[0050] 

[Effect of the Invention]A detection means by which the link manager concerning this 
invention detects the link carriedTwo or more link indices which show the 
characteristic of the detected link are definedand composition provided with the 
management tool which manages the data corresponding to each link index on a 
tableand the selecting means which chooses the link which has a link index which 
suits the given conditions is taken. 

[0051] According to this inventionsince the link which suits the conditions which a 
user and application require is automatically chosen from two or more various links 
which the move host carriesit becomes possible to provide comfortable connection 
environment to a move host's user. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing a link manager's positioning in the protocol stack 
which a move host has. 

[Drawing 2] It is a block diagram showing a link manager's outline composition. 
[Drawing 3] lt is a figure showing the typical link index (link metric) used when a link 
manager manages a link. 

[Drawing 4] It is a figure showing the example of preference. 

[Drawing 5] It is a flow chart which shows a link manager's operation. 

[Drawing 6] It is a figure showing the link management table used by link detection 

processing. 

[Drawing 7] lt is a flow chart of a link selection process. 

[Drawing 8] lt is a figure showing the priority of the data corresponding to each link 
index. 

[Description of Notations] 

1 [ — Application20 / — A detection means21 / — A management tool22 / — A 
selecting means23 / — A link index ranking addition means24 / — Data ranking 
addition means. ] — A link manager2 — A mobility protocol — A transport protocol 
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(54) NETWORK CONTROL METHODNETWORK SYSTEM AND RADIO TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that uniform securing of service 
quality that a user desires is difficult since various radio terminals constituting an ad 
hoc network exist. 

SOLUTION: In the first terminal requesting transmission of a contentthe user inputs 
request quality (S20). A policy on service quality is created based on request quality 
(S22). The policy is made into a packet (S24)and the packet is multhcasted toward 
the ad hoc network (S26). The other radio terminal receives the policy and selects an 
optimum system in a plurality of communication control systems that the terminal 
itself has and hop-transfers the content to the first terminal. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A step which notifies a quality-of^service policy which should be realized when 
transmitting the contents concerned in said ad hoc network before starting 
transmission of contents between communication terminals which constitute an ad 
hoc network 

A step which specifies a control system in alignment with a notified quality-of^service 
policy 

A step which performs transmission and reception of said contents in conformity with 
a specified control system 

****** — a network control method characterized by things. 
[Claim 2] 
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im. u huIhs u > * tt«(c»m- « x - * * x - u 

1/3- K*»'J>^*U:fS«r*Ci:*W«fr*ll3l 

[H#JJ|3] BuIBSS^Stiv MEUa-RcWflSL 

*(c»(5LfcU3- K*fB*U Mitt 'J V?® 'J 

JEST* 'J >?#&l±i**l&^%&l±, SttU=l- K*»J 
R&T * 21 1 *W&tT «Rtt3f 2 ER4) U 

/cJi^s mmmiLt> i m<$>m^>j>'7fgmz&^z, me 
fsrin * nfcwta #» t *c x - * **r * u a - rc» 

ftiMitn^f- s»**t* i/3- Kicwer* u 
v * *»s?t * c t * 15* t t * waas 4 ek© 1 j > * 

E«©'JV*«3*2. 
[IS5RIS8] (3SI/3- RcttffiLfcLMJifcfty:/? 



**E*T3— WEU3- RcfcHSTS 'J 

#tr C <»: * W ^ <h T *W«51 7 EttO U V * ttS^as. 

m 6 BH^»9l 8 flD^rti4M=E«flD U >f 
[81*^1 0] BulBatRX^-yyTlis fiuEtttt]**! 
fcMtttfSfiX^x-^t^VTS U3j - KtMMHfiST 

t* u >^*aiRr*c t*i$«i:r*ai*«9Ett© 

WE* l J>^ffl«H:at5-r*T ; -*U:KHffi*{«Mfflr*JQ 

iRT % &mt ^m^-is it* 7p A„ 
[fisRJll 2] MEttM*ftfc«ffitf*fc*l/'T r -* 

[||3<3S1 3] S3E^=l-KlotfrSL&C>£rfcS'J> 

=1- K*m*u mwjytovi'Vtzmztifc-TZT 
-**E«r*— SuEb=l- Ktcwjs-r* u x?*^ 

«sc:t*»atr*B!*flli iXttlMWM 2EiE057 , 

[M^« 1 4] mxm 1 1 »&n«gi 1 3 w-rtur 
^gx'jpjfg&iBii&teo 
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[00 0 1] 
[0 0 0 2] 

nternet Protocol) t^JitfSLfc^tife 

r^to^K^X hl±. Mobile I 
9ts.E<T> \ P^Etfy^-r 7u h=Nl/££JJlLT* y><7 
S y V ? ^ £ L fc # S fHft* S C £ 

(yv?<hfl!>»«8») flM^BHb. fii»H»3fbs V7 
[0 0 0 3] 

[&!£#»¥& L<fcd£T£glH] LfrL&tfe., ±IH© 

©aJSHrtfcfcttLTE theme t [z&ffi?ZV&. 
U V^-fe^v'X^Afr 6> Ethernet iC^ibT 

[0 0 0 4] C©<fc-5%*WlCffi^TST*-n 

><7fr6, a— WTZfVt— va VtfB^rSifefKc 

[0 0 0 5] 

y>?£&tt-t*&dti#{£<h. ttm*nfcy>^©i#tt 
y u *yv***fc*tts 

ftfc*m«:a$-r* y y >^=&JMJRr 

[0 0 0 6] £fc. Wl^f&tt* ^-^l/lCfct^T, S 
y tatSf * 5 s — 2 6 *i3 U = j - K£ 

[0 0 0 7] «a*««. bU-Kfcttf&Lftl* 

LfcU=l- K^fEJ&U aK'JVf oy>^JB«(i:}a*5 

^5f-*«E«t5-^ un-Ki^js-r^y>^ 



[0008] $rc, mm(Dyvyj'L>>xicm-3^T& 
y >*s«u:iG<a£ttiji]-rs y >^»w«ft«io#« 
t, *y ««icajsr*x-^tcieti*wiinr §7 

a- k legist* y >**aHKT**ja*s^T*,s 

[0 0 0 9] *fc aHK#SH\ tttt*hfcMKitf«t> 

[0010] $fc. *«*t;:#*y>^«a*ati. s 
BsnT^syv^^ttia-rsaiii^T-yyi:, Sims 
tifcy >^©stt*sra»©y v^jsa*s*u & 

[0 0 1 1] ^-^'/KCfc^T, &v><7&mz 
[00 12] 3:7c, U3- RcttlSLftlVKfcfc'J;/* 

*f&«u 3Ky v^royv^jtwtettfs-rs^-** 
sa«-rs-£» u=i- Kicwjsr* y tia 

[00 1 3] Rfi^O^'y7 7'U>X(C*^T# 

y ><7i%mcmiiL*:mnTzxT'> yt. &y 

mwNktm^T—'. zzmtz u=i- Ktc^ts-r^y > 
[0014] src. a^x^-y^T'tts «sp*nfciiEfa 

tflt»^f-***t5l/3 - Ktftt»#SEr*«^ 
[0 0 15] *»WH:«*^ , nf^^l±» JiiS* 

nTL^yv^^^ynr^jifvs*!:. stajs-tifcyv^© 
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[0 0 161 $fc, <*M*tlfcJ«fttf» , b*t'»7 s -** 

mi/3 - Ktf«»§sr«Ji«tt, auaoH&tfwi^ 

[00 17] £fc» U3-KK»J5L4^ifc4'J^ 

[0 0 18] Ste, *«HK*«IBa*Ii$& §S3?J£1 
[0 0 19] C<DJ:3K. *9WifcJ:fttf» Mb** h 

v*—>3 >ftw&T z&mcm&rz y ><? 

[0 0 2 0] 

h 3 ;UX -5? -y <7 lz tsij- 2> y y V ^ ©filffW?- 
jjVTIHT&^o $/c. E2te, yv^^-v*'* 1 0D« 

■smss^-r^n-y^er?**. 01 u^fcfcau:. y 
>^7*-i;t 1 1*. &ib*x h^JSKLTt^y >^ 

P ( I i n ki~ I i n k m ) t I P^tfy^-f h=l 
;U2 i^P^tcfiS^^o 'Jvm-fYili, &y> 

^CDtttS^lfif L£#S, 3-^77"^-: :>3># 

[0021] 02i^-r«t3^ y>?^*->>>i 

JSK*tlTt^y V-ffif (I i n M~ I i n km) 

ftfcy>*©^ssT*tt©yv*s«*sttu «■ 
^wr^y>-7^aiRL, s^l/c'j>^^i p^tr 

'J7^7D hP;l/2/\g«rsS^I62 2i:^fii^T 

i/>*„ £fc F/T^yy^T'Uvxics^T&y 

»«n:|iiffl*«ttl-r* y >f ««HWffif«MiP*«2 3 

[0 0 2 2] i1£^T, I P : EeUT-<7Ph3Jb2 
H\ ftlST«fflLTUfe'J>7 (I i nki) tfy> 

7^-7t i frs«tt**ift<&y, ayjE«ffc*'j 
>f (i i nk 2 ) ffaflts-tist* i»s**«-r*fc 



[0 0 2 3] I PitUr-f7P hu;l/2 6^T5 ; Et*y 

I P€t"i)?^7Ph3^tLT< Mob i I e IP 
v6 (Internet Protocol vers 
i o n 6) *fiMLTL^«^ y>^^^.-^> 1 
5SrLt"y>^tf««*ti-5t, f!D'J>7fi^Sf>t7 
FI/7 (Care-of Address) ^#T6 X 
6, *-LkT KUXtfCttT 7 KUX^ttFS^B i nd 
i n g Update M> y hlCtfeT*-^!— 7' 

Xti, y >?t;H$??L&^7' Kb77'$U, @1cp. h 
7>X?K— K^P h-=Ul/3 (Transport Pr 

0 t o c o I s) J $>7 7 y<J'r — i'3 >4lZ^-DTi^t)tL 

h^>7./K- hyp h=i;U3lcti. 0!l;L«\ TC 
P. UDP&im. SttJ^KUXli, y>? 

5o Mobi le IPv6li, y>^^?*— 5?+ 1 # 

s-fft-r y > ^ aMt*^ fcrf iz z. (d <fc a & t tf y ^ -< -7 
3^*x h £©iHfiMiii*iBtt-r*. 

[0 0 2 4] E|3(i. y>^^*-5>> 1 & l J>9*m 
m?2>i£-£lzm^2>Vi&#ll3:'J V^HI (link m 
e t r i c) Sit0T*5o C<D'Jy<7i^mit. >J> 

?w£«©*$tt*5m§srz?26y. imojvr 

afpK&JslSttf^ft^'flTl^o technology 
standard (&ftj*I*) (4, U >*tf*«LT 

(*, «^^fftffi«7£iJtiIfe'J, I M 

T-2 000, IEEE80 2. 1 1, IEEE80 
2. 3z N Bl uetooth&i:'tfJ55„ cost 
(ZlXh) ^ y>^*ffiffl-r*fc46tC3b^S*ffl*S 

y©»ft-W»e*n*. H^fUS^l*, free (SB 
8) , f I a t r a t e billing (H^& 
*J), time-based billing (B^P^H 
^$|J) x usage — based bi I I ing 
*!S#$'J) link type (U7^ 

W it. <Jy?t\ wired link (*rjgy> 
<7) ?&2>t\ wireless link (SHM'Jy 
<?) T'$«M/tT 'J VISIT'S*, t o I e r a b 

1 e speed mW$W)&m.) It. 'J 3d 

<ttf h©»8»Misa*s-r y 

T^^o QoS support (QoSW-h) 
«s 'J >^ l/^l/T'CQ o S/\>> MSUfc+J-tf- h L 
TfSfrSft^Sty >^JS«l!T«5„ encrypt 
ion support (Bg^+r#- h) It. >) y<7 b 

IsbT'J y^lBffiTSb&e power consumpt 
ion (JHSHTd) l J>v®-f>?7i-7glO 
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JSam^^WJ V-9|gST-fe5= sleep mod 
e support (ffijHWI*)*- K+J-tf- h) 14, 

3. ffiJHMfcfeiMlPflDflli: LTtt. *S*gy>7tefcl^T 

[0025] enabled/disabled (&M 
HTS) 14. J--tf'6^$y^tcU>^^ffipJte (en a 
bled) tTZfr&m**! (disabled) tt 
'J >"7Jb*IT£-5>o connect ivi t 

y (fttJEtt) t4, y>^tfj««Ri«fr5^#sry>^ 

Jb^T^^So throughput (70U— TV r-) 

i4, u>ocox^-y-y hoattMfcavry 

packet loss rate (A>7h;1 

st*) i4. / \> y h tfiH^r * momfemzm? y > <? 

««T£*o latency (e^51S) 14, 'J >7lc 

sits/**- v m&mmoMjzmzniT y 

[0 0 2 6] £ftS£>y>7*Sffl?(4. — £ (const 
ant) <D*Hf <b, 5Jg (variable) <DJS«U: 

©Hifi.tfticg'fb-t* prt&tt#a&*fca&. 'J 

-» 1 14, CtiSC'J^f JBWSBiarSiESIfl 5 **. 
[0 0 2 7] £<7)4:5U:, y ><7t%m*2>m$mT°&2> 
fc46, a.— y^TlVT-'. is a >#X**fHcfl£-3T'J 

/c4&(c y >^7^.-v> 1 #y >^<7)«^>^-rs 

— XbU 7" l J7 7bVX (preferenc 
e) cLT^it^ 

[0 0 2 8] 114(4, yjyTlyyXC0m^:^T^TS> 
2>„ cost PXHJt7'J77l/VX) 14, T'$5 

y =1 x h ^g'jwk-r ^.fc 5 ic u >9&mjR.rzt£V>(D 

7°>J7 7l<>XT&2>. quality (fiiMp a pM«$t 

7"'j7 7i/>7,) i4, ■p*4HyeasffiK*«*<bf* 

cfe 3 K y ><7^StR-r5/cA&C0^'J 7 7b77,T$^ 
security (-fe + n. U ^-r iSSt:/'; 7 7 U>X) 

(4, WiU?-r #5I«?* 5 J: 3 ic y >o zmiR? Z> 

Tc&CDy'J 7 T b>XT'$5o c ommu n i c a t i 
on t ime (il^I^ff^^U 77 U>70 14, T" 
* * BB U »fi« ft < tBtftf^ C <h £ J: 5 lc y > 7 
£ iM^T 5 7c 46© 7 y 7 7 U >X 725 5 0 



[0 0 2 9] :^ic, J.y±ro<fc3Kt*j£*ftfcy>?^* 

1 ©irftsswta. ni5t4, y>-7?*— » 

>>> 114, link detection (U >7 

«tB«a> Uf77*sD . c©y>$M*tujia 
ai4, »»*x hic«b'a)<fe5^y>76^it*nTt^ 

T, «rLf y>^ii««IE*nfcA\ Xt4ffifflLT^fc'J 

[0030] iH6i4, y>^fc{fcs&3T-Ei^s*i£y> 

14, *y >^t»JE5L/-c*tt©Uzj- K^8«?fiE?tiT 

i^o nc^-hu i o(7>y>^7©y v^*ga?ic 

WEST 5 ^ fl«E« * tiT^ 5. 
[00 3 1 ] Cfl)<fe'56y >^81t-7*^©1/3- K 
tcS-flS L?5l^ 'J nfcJf^-14, St Lln y >^7 

tf»»*XHi:»K*tifct¥iJBTL U?77"S2) , 
record addition (U=J— Ki&lJPSaSI) 

6^T*>n* Ut77S3) 0 coua-Kiifinsaa 

(4, yv^Wa^-^UKSJrL^Uzi-K^iiMU 'J 

^ib^i-^o — s©y>^*s«»4, =l— tf^iSTy> 

y f*»* 6 tlfc <b $ ic SttWlciifflTS^afc <b' 
[0 0 3 2] 'J>*W!t— 7~;KDUO-K£L 

ZtirctUPML (XT-vZfS4) , record de 
I e t i on (Ua-K&MfflJI) U?7 7S 

5) D K«||»«aH:» 'J>f «3l7 : -7"iMJ» 

[0 0 3 3] 'J777^-7> 114. v a r i a 

ble link met r i csmon i tor (p[ 

5o S^RlSli:o^Tl4. U^o«rv$7i-X8i 

0^Jg-&t4. «<J^.(4. I P v 6W;U--?£DFJT?£^lrj*X 
Kc/£^f 5fc46<DR outer advertise 
me n tM>-y r-^«fflLT^RJS : &fiiai-r5o Ro 
uter advert i sement/t^yHl )V 

IcRouter advert i semen t/^y h 
^§«T*l><t*tty V^tf&faWT'ifcy. Rout 
er advert i semen t/<v"7 h^§<lT^ 

^<^o/c^*i4. yv^jtPftgpFRiTfistw^-r* 
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[0 0 3 4] Xll-y-y K M> > K5H5fe*. fiiMiiS 

*.li, I Pv6(DRouter advert isem 
e n t/\>-> hSffifflLTMS-r*. Xto-Tv h«. 
Router advertisement / 'f-jr 7 H 
L , /U— Router advert i seme 
n hWiMfi^JT s, 8B*7hTCR o u t 

er advertisement iVr y h©§ftB§£!l 

[0 0 3 5] 



[»11 



/S^7H5c»i> SfURouter adver 
t i s e m e n t Ji^y l-<75?EfcP, §<lLfc R o u t e 
r advert i s emen t/t^7 h jb'^tiH;*:© 

[0 0 3 6] 
[IS2] 



Wry bM^km [%] = 



s - s 

max min 



fSMiliili, ;U-$T*©2S«^fSiJ*$i6fcR o u t e r 
advert i sementnl'^ £-§<l"t £ <t 

[0 0 3 7] 
[2&3] 

feiUMM [sec] = 7;-r 5 

XJI/-77 h, /^'yhjUft*. eiSSgtD^ifi 
[0 0 3 8] &t£ % U>^:?,-v> Hi, pJ^05'J> 

KSfbtf as o fcitJ 4 1*5 ^*wjer * Ut77s 

7) „ ipJStt, ±EIS«U:J: 'JyJflT- 

5» UV^»«tf*3E*tlTt'>*a^'W:. va r i ab 
le link metric update (U 
fflfJESrUS) £*t5 Ut77S8) . CCD'J><7j& 

[0 0 3 9] ^IC, 'J Hi, link 

select ion (U ><7jM1R5&3) £^5 U^ y 
7"S9) o UV^aiRjfiSW:. a— »W:/'J$— 5^3 

7-rn-y»h ( I PtfJ^-f hzj/U) leg 

[0040] H7ti, Eewx^^^s 9lCfc^^U> 

Hi, EUlcfc^T, «'fc«jfcl«ffi©Bt^ 
*-<!:LT, @6lc^ru>0 , gS5 L -7VH*)O-r^T 

t"U>^»«tcJ»aU in?n = ULT Uf7 7 
ST 1) , TKTWba- K^StR-TS Uf77ST 



2) . :ct\ ^uv^saKcwtsrsx-^ictt, * 
*=&s-riifit6M^iin*tLTL^o E8 it. & i J>?mm 

l J>?feto r c o s t j lC*rf&f£5r~ Zlzlt, f r e 
e ©ilStJUKStfgti^ , t ime-besed ©«ft 

Kg-3^T, X77 7ST 2"c : 3HtRL/cU=l- K*36^ 
(X777ST3) o •fcflKBIttttfSSl* 
f-$«ST5l/a- K*M olc^o/c3b^'5*^JB)T 
L U777ST4) , loteSoTUtili'^'JV? 
*51S?-i-S U777ST5) „ 

[0 04 1] —3d, 7.^-7yST4lCfcl>T, »t,«5fe 
HHtttflBL^- UP- Ktf 1 OTfe^JS^- 
ti, 2#Bfc«jttHffitf*^UV*»«tt:»BL U7 
77ST6) , ^n = n+1iLT U777ST 
7) , n + IWffitfMWillO'JV^J&HliOlltttao 
fc3^^-3^*!pJBr-r* (X77 7ST8) „ COSRtT 
(i £ /c«5fcHHiitf£ 2 7777ST 3 tc 

UP^nfdlffitc^oTUZI- KOM^C***?^ U7 
77ST4) „ 

[0 0 4 2] CCDWift*, •fcflBfcHHfctfJBL^-** 
^fT* UP- Ktf 1 XH«ffl«fiiCDU 

li, ^ffiUlfcSUP-KlcttJETS'JV-S^jlltRL 

U777ST5) , ztzMSMmcmmLTi^^Wi 

■g-ti, X777ST3|c^n„ U4Tti, M 

ffilHSl* 1 2 Z> fc<S6, X777ST8 Tli, 1 2 

[0 0 4 3] ^Hffi^mSITli, H-tf-^T 7 ^'; 

->3 >tf U 1 otO^U^T'UVX 
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LT« 'J V*.-: >>> #}ta© 7° y )7~r 
[0 0 4 4] £fc. **J6©»S6T*li, J--+f^>7 7 ^U 

[0 0 4 5] flljttf, I P^EtfU^-r^n r-=UU±. /\° 

[0 0 4 6] I PttUr-f :/P l-=WWi. frjffllt- K 

£7^7^:7'^- wex'j-7't- Ki=iay»7?.fc 

sleep mode support A^xfrfc U 

-T3c 'J CfflB#lE«£^7\ s I e 

ep mode support jtf^sSbfe 'J >7&MiR 
T'&o sleep mode support jb K W55b& 

[0 0 4 7] *eic. ^to>*466n 

S«©iWR«jte8©l»tt£fflBJ;:K3£ LTtgL\ 
[0 0 4 8] ^t*n/c 1 O 

©y >-7©3*£j1jrlt i pttry^yn hij/ncffi 

i ptt'jT-f 7°n hn;m ^-/^7i-sa8 
l r*ga© y > *? ?m&mt z z. t t*/ \> h ©f£5M/$ 



[0 049] * 6 U\ *HBB«D^<BTH±. 1 11© U V 

fc6\ htf*»©ra«y >*£»«Lfc»#fc 

y >?*mmic$i5 :ttf7fm u 777^-7 
vt±. yy 7 t» u>xic*-3^T*s&**fcJw©y 

[0 0 5 0] 

[ana©***] *a«ic«*y>f ^vtt, 
>*©i$i4£5vr*»©y u §y>o 

^*ais?-r4atR#st*fliii*«ifiE*a*. 

[00 5 1] *»!l!fcj:nif» htflMBLTV 
SSao^ift'JV^iS, n.— : >a> 

[i§i®©iam&iM0^] 

[Eli ] &»*x htf«jt«:7n h:a;i/X$r«/*lE*5W- 

& y >^^^.-i/>©<aa^*m-riaT^«= 

[0 2] y V^.- v>> ©««&HlJjE*5*-r 7"P'^H 

[S3] y >^-7*-s?if #u >**wrs»^n:fli 

fSttaW&UV^fiffll (link metric)? 

[HI4] yy^zbvxwffij^s-riiT-s^. 

[115] y >^-7^-i7>©K)fF^-r7P-^^- h 

[Ei6] uv^ttajjosTffl^snsuv^saT 1 -^ 

[H7] y>->5M!RiaiS©7P-^-V-hT-£«= 
[08] * U > ^ JBatcWiSf % 5=- ^ ©«5tlHfiE?^ 

m^comm] 

1 -u>^^-i?^ x 2 • ttfy^'f yp h=uk 3 
■ h77X#-l-7D hp;k 4-77 ,| J*->aX 

2o-«aj*a» 2 1 - fim 22 -jwr^bl 2 
3 - y >^««wffi«in#«» 2 4 -7 r — smite^ijD^ 

So 
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[HI] 



4- 
2- 



'. UDP. etc) 



CP Mobility 
f 



PrntnmhfMnhlh IPv6, «te> 



prmfcreoo* 



[0 2] 




IH3] 



name 


definition 


variability 


technology standard 


standard of link technology 


constant 


cost 


billing 8cfcemc<flat/time/asage), cost/billing unit 




link type 


wired link or wireless fink 




tokrablc speed 


tolerable speed of host 




QoS support 


availability of link-level QoS 




encryption support 


availability of link-level packet encryption 




power consumption 


power consumption of link interface device 




sleep mode support 


availability of low-power consumption mode 




enabled/disabled 


indication of enabled or disabled set by user 


variable 


connectivity 


connectivity of link 




throughput 


throughput of link 




packet loss rate 


packet loss rate of bnk 




latency 


packet transmission latency of link 
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[14] 



> *v preference 
for link seicctkxiX^ 


OOSt 


quality 






1 
2 


ccta— cttvity 


ensbied/dnablod 
connectivity 


connectivity 


ouUod/dlsabled 
connectivity 


3 
4 


cost 

thnMgfrpol 


Ihrosgfapas 
packet loss iste 


encryption support 

cost 


deep mode Mpport 


5 


pocket km rate 


latency 


throughput 


cost 


6 


latency 


QoS seppoft 


packet loss rate 




7 


la* type 


lint typo 


latency 


packet loss rate 


8 


tolenMe speed 


tolerable speed 


link type 


latency 


9 


QoSnppart 


cost 


tolerable speed 


In* type 


10 


encryption mpport 


encryption support 


QoS support 


tolerable speed 


11 


power ocawuinpticsi 


power ammnptitm 


pOWCT GOOBUBBptMM 


QoS support 


12 


sleep node Mpport 


steep mode support 


sleep mode support 


encryption support 



CH5] 



suit 
-J 



link detection 



— S1 




YC8 



record addition 



—S3 
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